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Plate type reformer. 



(P) ^ s r |, w-:cn ncude a re*::;rrr-g 

t0 ', -5) a~d a : — b'.stor (2C». octn p;:oa together 
^vrg a r-£i elective cartfcn wal. (22i tne-- 
cov.een. are locates in a manner s.cn trat the 
-,rr.:-ustcr iSO sices of the rr.ain units {!. D face 
. ct ~ e r. A-r a- aoxiiiarv Lnit (ill for socp'ving 
!-7ei to eacn corrector ,20) Pe^np put cetwee- f-e 
^a ir jn ; ts (I. :). Raw natenal gas to be -earned ■■£ 
s .np..pd tc tne reforming reactor (toi tnrough a 
-as^a-e 35 ^ brmed in each unit (I. il). and tnen 
tfscha%ed trrojch anothe- passage (38, 42) forced 
*-,n ea-r unit ii, F-jei s s.ppiiec tc t>i ajx:l.ary 
< U nit (in through another passage (46, 52) forn.ec m 
COtr.9 ~3in Lint i.h s° :ns: !t ^ fiow urf, - rrr,! >' 

CO 
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Plate Type Reformer 



T-. r !: v,^—;r • • ;.• t. . -m::~e' m-O 
SOS ''l-v ^mena CSS S " : ' : ' : "- •'•••'-*' ? 3E 

ar: -.-a r r . m. re. - vcnoscs - ' • ' - 

- ^sco - :an:;, ar arm ^e ates tc s 
; . : , wmer? '• m ^rt -" - 

ccnc-ctod re '. e cas is re -ectiy ~eatec re.-' 

- - ~ .vmcn .: mm: - - " oa*" - ;sr 
vorrm-.:- pd re colls. 

A moi cell s. r a- re:rsr, generating 
c, s ---r usmg : e estr ; - cnom ral raact:_m o f 

an orcroiysr o ; n emotmvtos mciammg 

carbonates, p-csp-m atos. etc. w m hyjroce- gas 
bemc s'j:::.i tc a°oces <me: e^c'/ices.' a r m 
b j-rn: "as CO: - to camoaes ,ar electrodes > 
m toe cei s. 

The hvcrcgo- g':s. -.-.nic" s supplied :c me 
2nc .- ? . ;s sotarod p: sjpst/ rg t -j ■ gas, sen as 
metrane. as raw - arm a' gas with re steam to the 
reformer, in accedence wim, refrmmg reactr" 
wh;ch is g:ver. ov me foilcwir.g cemicai ecuaticn 
win catalysts: 

CH 4 - H : 0 - :0 - 3r 2 

CO +■ H : 0 ^ COc + H; 

To maintain re rer-rmmg temperature in the re- 
former, remaining hyircgen or carmen monoxide m 
me anode a as is ruooiied to the reformer and 
burned mere to hea' up indirectly the fuei gas to 
be reformed. 

In such a re'omer. however, air and- mo: few 
,rtc a comoumer cd toe remrmer tc be ournec 
tcaether. so tost vc ume of the ccmouster has to 
be larae. anc the reformer is dten toe large in size. 
The temperature cf the burned gas is as n;gh as 
1200 cearees C rdi! heat is transferred to tne 
reaming gas and t is structurally imposside to 
pec-ease tne termoe-ature cf tne burnt gas in order 
to matcn the temperature of tne neat receiving gas 
/between 550 and 7o0 degrees C). 

To solve these prcolems, plate type reformers 
which are compact in size, and m which uniform 
combustion a:! over the combustor is possible to 
achieve effective reforming, were recent 1 ;/ pro 
oosec fsee for example. Japanese Patent AroDiica- 
uon La.d Coen No. 1 601 35 13B7). 

A primary object of this invention is tc provide 
a plate type reformer which enaoies an effective 
heat exchange beacon tne bemng gas and a raw 
ma:eria : cas to be -efcrmed at a ;ower temcerature 
as nerembefce pcssioie 

A fodcer cc ; cr ris .river t:on :s tc cov;de a 
;•• t.oo ref.:"".e.' >--: r ■ ■ ■■ r,':r fuel 
sorry to tne combustor as a.;- as stec-sy-st^p 



' • . • - : - , c ore op- '-n. 

i -c :. -a- rr r ror i :cm- 
*_z\_- ■ ■■: -M r ^ -: ..: ratals: arc a 
• ■ ; . - • • •• ; a r e ; :rm:^g . » : : 

or oo rcoo o: • or : . r.rt .e o-'-: a a'r 

: r-e :rorr anc "r -a:::,' a' :: .na. 

.y, v .r.:s r r:r 'u-?i t: t r e o:mcusrr of 
:-e • ••• r .. •■• ~ ' .e "a " .m t' 

: ..• *- t -centit" ro^res a . oo- type 
■a ; c— wntr re : : us: ar-sre r.nrr-o o ( 

tre man r ; ase ea':n ::r^ sa-dw.cr^mg an 
au>i .a- , „■ o r ervootween :n^s t^e main „^os a^d 
re a..*: rt-y -m' or- ;:^c l-cvt'.e;. arc :rs ore 
has a passage r surry an Is- ccmp-stm- tc re 
.:S r :r:-n :o ' rd. a passage :: '-ar t 

; -as "cm tne comrusten a cassage tc r.Dp.v 
:hr r a^v :-,a:e- o: gas t: be -eformea m:o me re- 
fem,:-- -eaotor. a cassage tc maw off the remmned 
cas. am a passage to supmy *ue: to me abeve- 
^ent'Onec d. stance mate. 

"he invention * , be \s\he r cesenbed //itn 
^fo'ence *o the drawings m w^icn 

r:g. 1 is a cemcective view snowing a part 
of an emoodnnent of th ; s .nvention pr:or to assem- 
CMrvg the-eof: 

Fio. 2 ;s a cross sectional view of Fig. t as 
ass^m :- •:• : 

r.g j a^c m. -i li'ustrate temperature dis- 
tnnutions of comrjusbo gas and reformirg gas 
PetAeen me met a-d tne outlet of the re f crming 
master dun^g neat e*c w -arge. respective! y: 

F-s; 5 s a cress section vow of anotrer 
embomment a: its cenua: part. 

As cescrred m Fig 1 and Fig. 2, a single 
soomem ml a snate t>pe reformer of this indention 
mai- y csmcrises two ma.n units !. m wncn a 
remrmng -eactmn and a ccmoustion ta.Ke place, 
and one aux; mry unit II. thrcugn which fuel for 
comousoon ,s suppi^eo to tne main units I, with the 
auxiliary unit sancwened by the main units I. and 
tne main units I being symmethca' to each, other 
Holders 10 and 12 are located on the exoosed 
stoes of tne mam umts I. respectively 

Tne mam unit I induces a reforming elate 14 in 
whicn a re-'ormmg reactor -6 :s provided, a corm- 
bastion plate 13 r wnicn a combustor 20 is P r o- 
vmed. anc a neat ccncuct;ve separator or a heat 
concrcove partition, wail 22 looated between rwc 
o ates — end tS. A centra: portion of tne -e*orm;ng 
- ; ate 1- is ":ci : ovsec cut a^d me hoiiow or space 
ina s ( Hed with a rer-rmmg cataiys* 2^ so as to 
t ... r . . r , e - ; ma-tor '6. S a- / to trie 

r-mmi-; :; am. a norma pontic : f t^e c:^:u:t;o" 
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'3 s rolmwec cut ana re. cv, 22a ce- 
,:; *,-ir m,e ccmeuct,;- ... *3 - ' : -~ — ' 3 
cr-mmtcr catairn' 25 sc as m fcr~ :re cm" m:. - 
e :o 

"m-:- au-u 3" 1: o:mc'ses 3 cTta-ce c ate 
■r ^as a s;::c-r" seaee 22. "u em : soe r - 
earn: 2- ^""^ h.s.'e a -2mam-. : " — r — ^ r: 
, m-;-; :m - 'me s:ocpec scace 25 tc *"e 
--cast:'" 20 r tne rr,a.- oats ; .vm re : a: 
— p a:es being stackec onto re mccarce mate. 
:[ - ;• : : . -j m mese mam m .m a- a re a..-:: - 
j-,-. me ccmcusvcn mates "S a* re mam. 
; 5:e ocatec tc c:ntact w.m re mope- amd 
:-.v?r mscemmo p. ales 34 of re au-Tmry m it I', 
c . r:: .- - m / 'he mcmm ro:e- iC an: -cwc 
l2 :er re sancwch cf the j:c?: -am u n:t ; 
a ,; XI ; [3 -y umt I!, ana the 'ower nra r ur;t 1 are 
marred cy be. ts and ruts, or the me mm snewm. 

r ., e /- z ^ homer 10 r as a- ;r,iet ooemrg 35 
m; - ;a matmm. gas to be refmrced (CK - h. : em 
ana cm cufe* ocemng 33 !o- tee remmme gas (H : 
rr;,y The mle: 35 cemmemmates with re re'orm- 
inc \ C aetcr 13 .n the refe;mmg a at-: 14 locatec 
tremundee and the raw material gas to be re- 
ferred is supplied tc the reforming reactor 16 in 
the c-.c rain unit I through, bores 40 formed 
w: .m in t u e papers plate 22. the combustion pmte 
t6. toe dispersion plate 34. anc the distance p : ate 
3Q The gas so re f ormed flows through openings 
42 formed w thin tne partition elate 22. trie com- 
bustion p.ate 13, the dispersion plate 34, ana the 
distance plate 30 so 'hat it encounters tne gas 
referred in the reforming reactor 16 in the upoer 
mam unit I and proceeds tc the cutlet opening 33 
at the uppwf hoide* 1 3. 

The lower hcicer 12 has an a:r infet 44., a fuel 
net 46. and a ournt gas cutlet 48. A.r through toe 
a:r tn s et 44 is sucpiied tc tne combust on rhamroer 
23 m the ccmoustion plate 1S tnrcugh openings 50 
prcviced in the re'orming date 14 anc the seoara- 
m- 22 of the lower mam unit 1, 3nd then rem that 
rcmoustion chamber 20 the air s suooTed to an- 
c-ther ccmbustior. cnamber 20 m the upoer mam 
urit I through openings 50 cf the upper and lewer 
cisoersion otates 24 and the distance plate 30. 

rue; through tne fuel inlet 46 ;s supplied to the 
scooped space 28 ct tne distance plate 30 via 
crxmmgs 52 bored within the reform ng plate U, 
t^e oart:t:on piate 22. tr.e combustion olate 16. and 
t-.e d'.soersior plate 34 of the lower ma;r. unit !. 

Exhaust gas generated in the combustor 20 in 
tne uoper mam unit I flows through holes 43 
immed';n tne Cisocsicr piaie 34 anc tne cistance 
e^ate 30 and encounters the exhaust gas penetated 
man ccmmusiion :r. the cembustior chamber 20 of 
'ire lower main unit I. After that, hnose e^naust 
caces am d.s.ma-ged from a- c.hajst ope-mg 43 
• • . r - ••; ; ; 4 . :■■ : ~ Te 'e^er : : ~m 



oiat-a ^ ■■ ' ■ - " ; " ■ " - ■ 

- ^:..ev--m vo:-.-c s.st-a". air e: : - ■ 
_ :r y/ , m- * o me c^oo.m: 

tnmugn -e me " r .mver • : mm '2mm:: 

m-A -a:ma, ..m. :e eim" ec - s 

m:.c ■: : V - ,m r et ; " r v , Tee' 

. , 50 •: •• •: ::-m.m:m 22 • 

~-- - : ^ ;-.■<- r- - m^ "-"ccec 
: ,oa e' mae ..m. ■ . ^ 

seace 23 r *me c stamce l ate 30 ; rom tne me e* 

46 m re eve- nc am 12 ^-eugn me mm^ eassace 

LJ ; • e •.- -em mm , era f em mo, T 1 -: :mt m 

tee ; ..mm.:. s:a:e : - mmeeem; ' ■ ;r ■■ ■ 

p-,r-:s 32 •;• : e: :e : T:.--e r mmem en e ater 

ea ,rt: m-r m.::m rm o -ve' :mmm:o:: 20 m\-1 ta 

t-e emcemicr :. • "-a --.a ~ murec w.tr 

em mmouctm" emm: 22 m tne ::-ousters 2C 

£ o : :re :•. f ., : e>nam: gas i : e-,'::m from, 

me •• •• a. m ;e em- e 'ne r.. mer t2 hm.r 

the r :T?s .4. 

c .. ;rc . .. r • ir ■ ■ m-v '^ae.' a gas t: m 
referred arm s.ae.ee :r:m tne r ,ct 2b of tne 
uener he^eer "j fic-vs mtc tne refermmg reactce ^h 

2t of tne ... ee: man —t h a-d a ran of tne gas 
further mmvs mtc- tne reform, rg reactcr 13 of tre 
le^er mam mnd : tnroug" :re hc ; es 40. -his fuei 
eas is -eated cy m-e gas wnmh has beer bumeo m 
the ocmoustor 20 and reacrms the reaction cram- 

30 ber 13 through the seoarator 22. and is reformed to 
H : and GO: v.mr the 'C-fcrm.mq catai/st 26 in the 
redormmg cnamher 16. ^m gas thus reformed :s 
ceTyemd cutsme the umt from me reformed gas 
cutlet 23 of fa urecer ho^eer 10 via the Dcenmgs 

35 42. 

r tne r ,f C m,ng process mient.oned a:mve, trrs 
svstoiu car he made cemcact oectmco the re-f:rrr- 
ino reactor 16 m located aa.ammt t. the cemousior 
20 with the secarato: 22 aisocsed between ire 
jo r-'ormmg reactm 16 and re comoustor 20 so that 
r 5 reto-n rg reactor ic may be heated up by the 
burned gas generatec m the : m-Oucmr 20 

Smce tne *ue. f:ows through tne scooced soace 
23 of tne distance p'a'e 20 and the pores 32 of tne 
45 disoersion plate 34, it spreads uniformly throughout 
the combustor 20. and the combustion cf the fuel 
taKes p.ace gmduaily or stao by s^ep. lowering tne 
combustion temperature compared, with conven- 
tional svstoms. It is possmle to ac us* the comous- 
i0 tion temrcerature recuirec oy the heat receiving 
gas, by coutm mj re see and the pitcn of toe 
pees 32 in the disoersion mate 34. 

Ra 3 and Rg. 4 oeomt temperature cmt-ou- 
VscP clrves o ; burnt gas and neat-mceivmg re- 
l! fnrrmed gas between f - cmtr ar.ee and tne e-:t cf 
the reforming ;eacto r . m -men "X" i-mmites a 
temc^mtum d st^ eutmn cu-.m o ; . -nornm-a gas. 
•.•e: -ecates me .ecmcutmr cum e c* the : 
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.. : , r r:-: acrrm/m t: :ne ores.m ,,m.m 
"7- : c tmr -mmm J: si: ; ou t,on CJ've o ( t; m cas 
::n n, 5 ^ a ^ -■■*> -stem, mg. 3 .;e- 
,/ r . c c . s -b-::r cmvo: y re case ----.ere mo heat 
~.^^~ r - renmmmmc gas arc neat mce<v- 

iremrmmp. COS * pmmmmd cy camlie' 
;; : v a a-" Pi; • :Cjn " 

fic-.v. '.s - : rmm: m cm - temoma- 

. y gas m me ccmertmrm. 

r.ste" s as r as ioDC" 3 a— e 5-r3-.ce w-. e 
— ~ordmg tc the prescm invent, :n. mm cjm.ea a as 
^ce^ature -s 55: *C a: me emmnce ar.d 550 ' C 
at tre r m as .ii-m'-m tre temmemmm ms- 
tnbutmr curve X. mis m,;o - that a c -vm 'emoera- 
tu re can mo usee r tre pmscnt mmrhem 

Fa. 5 snows adorer 'mmodimcm of me 
^esem yvmmor. 2h : or—direct, cas '^r- 
ticai with the e*amoiC novated - Fes. 1 arc 
cas >o serous pat,- 60 each cantaevng to the 
combustcr 20 sme m bisperyon piate 34 of the 
aj ,.,.a-v un,t U In m r e»anpie. -o faction of the 
porous' plate 60 is to lurtmer d;spem,e too fuel 
flowing mto the comb-tor 20 horn the pees 32 of 
me diversion plate i.w !n other words, it the sue 
and the pitch of the- pores 32 in the dispersion 
piate 34 are determined so as rot >o be affected by 
pressure fluctuation of the met, the pitch becomes 
►co large and a uniform foe- dispersion .s difficult to 
realize. In such a cace, tho porous plate 60 effec- 
tively serves to make the fuel much finer. 

The present invent'-on is not restricted to the 
aKnve-meritioned examples but. for .ns'ance. the 
positions of the pasoac.es for air, fuel. etc. and of 
each imet outlet cper.ing fcr fuel, the reformed gas. 
etc.. may be charged from tne positions shewn u. 
the figures. The -umbers of layers of the mam umt 
may be more than two. and accordingly, the num- 
ber of auxiliary units will be increased. 



Claims 

1. A reformer ir eluding a reforming reactor (16) 
in which a raw material gas undergoes a reforming 
reaction in the presence of a catalyst and fool gas 
is buried so that tne reforming reaction tempera- 
ture may be maintained at a ore per level, and the 
burned cas may indirect he* the raw materia! 
cas in the reforming reamer (16). characterized in 
mat said reformer oompnses: a plurality cf main 
units (!), each mar. unit H) mdudmg a sombustor 
(20^ filled w;tn ccrrbusticn patayst (25) and a re- 
forminc reactor (VT filled with reforming catalyst 
witn a~heat cendtchve pamticn wall (22'- being 
sandwiched be>'e-m the ccmbustar (20) and d^e 
r ^^ z t.,. ! r (15), an auxiliary unit Oh havmg a 
•■■,e" rnambor i23i tnrcxgn A-hic-: fuel is supplieo to 
eaon :orcust-r .20 o ( me mair unts ih. the 



:e:*ei 



I 



e ma r .mm ■ -aom^ 
a-xn a-> ^mt -I; 
ar at' oassage --4 5ji 
za:z oc~ : -stor 20' ar o>m.a„st 
a. coram -c gas om-oc r 
0i. a me gas passage 2c -2 
gas - :: T- ' " " 

pas ;;£mamc :assage -2 25 
• gas a-, r z a 
- suPD«v-i."-g me f^e: t; sa.C 
•9 passsgvs 3c 4C. 42. 

.s r :r ; e mam and 



: : : : • To z-: 
s: as : 
me m.a:r 
ir- s.mc v:mg a:: :z 
cassace ; 
sac : 2 

.mg \m 
irg ma;tm ■ ' - ■ a 
P:saram;rg m 
l ,..e ! passage '-5 52; 
f.o: marre- :23 . a" 
•:5 50, 5:; rem: o- 
a..- ia'-' arcs h. :;• 

7 Tr- >y ;.a i characterized 

mat *me mam .nits am v.:a:ec zz c;r. smes o ( 
me - .am ,.rm a a 2i - -a: me :. . 'nm.sm- 

/20» c ; eaah ^am ur.:* T> faces tre a. /Tarn mm 
-li,. ana two •- m'-rn ■ 1 0 . 12- am orev.Pec at me 
e-c:soJ s^ae: oi tne t-st, unit? :h. so that ail me 
ijnos II. I) ce twee n tre rmaem m.Q. *.2: am p.iec 
together as a smg^e un.* 

3 The rcorrc of a aim i c 2 characterized 
m mat the mam umt <\) mc'udes a retmmmg piate 
,n wh-h the reforming mamm (16) m formed, 
a comfcusoon piate (1c) m wmcr toe c-jir.&ustor or 
a compushon cramoer (20) is icrmeO. and a heat 
conductive paction plate -22} wmm .5 sandwichec 
between the reforming plate '14) arc the comcus- 

tier; piate (1 3). 

4 The reformer of claim 3. characterized in 
that the reforming reactor (15) iroluces the reform- 
m.g p;ate (-4) which \z roilowec out at the center 
thereof, the mellowed space il6a, oemg filled with 
the mfomnmg cata yst ''24). 

5 Tee remrme- cf claim 3 m 4, characterized 
m that the cemtustor (20) induces tr-e combustion 
piato (13) wncse central pctticn z nn;i C wed out, toe 
renewed spaco (20a) being fiHec w,th me ccmbus- 
t en catalyst (25). 

6 The reformer of any one of the foregoing 
raims characterized m rat tre auxiliary umt rih 
includes a mstance date (30) wh.cn nas a scooped 
soace (26) that serves as a fuel s.dpw chamber 
( 23). and two cispersmn plates (34. 34) disposed 

5 on both sides of the distance plate, a plurality of 
pores being formed m the dispersion plate (34) so 
mat fuel i? suooimd theretmougn from the fuel 
chamber (23) to the combustcr of the ao;3cent 
mam unit (1). 

n 7. The reformer of claim 5. characterized m 

that the mam urm (h is stacked m a manner sucn 
tnat the combustor i20) of tre mam unit (It may be 
located adaoent to t^e o;sperscn pate (24). and 
that a homer ('Q, t2) 'S mou"deG on the reforming 

= 5 reaotm (16) sme of tre mam unit 2) so tmat ai- tre 
u-its hi, II. h n ay be p led as a smg a e-ment. 
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5 'ei:r*rer a* c.H.~ 

rat re '3a -.rr a aas t, 
aas criet :3=> ar 
r. era ra: s-op'y arc or 
-2, for -a.-- ~a;er :as r ae 
re:: — aJ aas 3-e r-~ sc r 
. • : - .;:2\ i". re : • " a a:- "3; r 

re a stance arte -3D. arc r re a sarsrr - ato 
; cf aax .ia:y oni: T;. 

5 re re;:rrer a: c^m ~ characterized m 
rat -e ia : at aoem-os 46* r: corrr.saor ar 
arr re gas. aao re SLt'et acering ,^3. rr re 
rested aas are formed in re ere- hdae r ' ■■c,-. 
na: a surosiy aassaae ,44. for c:-:-t;on a:r ami a 
d.scrare passage ,54.. far re ora.st ars^ are 
irmec ir re neat cencirtive cartoon v.-aii <322i. r. 

r= -:r a o : ate '"^ t. Ire cs:arce oiate (30a 

and :n :ne d-rersion olate ;34; cf 're a.xTary int 
; r. - •: rat a s.odiv passage 3?- s 'armed r the 
-rrr-Str- pate • : 3 . m re neat ceodueave par- 
ton .vai! '22). in re referring date ;t4). ana in the 
dispersion rate (34) :.< re a-jx: ':ary «'!!;, so aa 
r a; re fael gas to row rr the scooped spaae 
of the distance plate (30;. 
tO. The reformer cf claim 6. characterized in 
that a pcroos plate (50) is provided on tne aorous- 
[or [20) sice cf tne dispersion plate (34) in tne 
auxi.iary on;t (II). 
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O toe se'O 

A fad ^ -^'V .| 

r .,m*mm i^am; re.eov,.: c^otm-ii maca! mast .m -« f 
an r.,.--.-.vo .s ; s o : -ate- if. o t- s'ytos m : m;v o 
oaooriatoo pmmeemetes, eo v-.f r.y.i::-;)-^. g^ 
pe<r.g -L.i pl.cd o. a- -J-- «: ' 
Pernios gas CC CO. ■ sotn: 
r the cel'5 

T - e hydomeo m ^ r.u: r ' 1: ' 

anode, is cbtacmd by Suoabm-g tad g.m. suso as 
methane, a- rr,a*ena Oar .vd the steam ta tne 
reformer a, accordance with min-m ,y r r ac ten 
wnich ts cjven by trie foilowirg chemoal em, atom 
wdn catalysts 



:.-| elect ones ^ amd 
;v-e (a ; i a aa;^- :; 1 



Cd ; 
CO ■ 



- !yi - CO 

H;0 - CO; 
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[r nminluui the rdj-^ing Pe-amratum in trie 
reformer, rema.n.mg h/drogen c.r carbon memo ode 
,r toe anode gas is supplied to the reformer aod 
burned theie to heat u P tndirectiy the fuel gas to 
be reformed. 

i r , t . .. ^ ( -. r momcp Hn^ov'T as- a.nci fuel flow 
into a cumbuOer of toe <■■ ■ ' ; ' «. ' C oe homed 
U,gothoi. eo that volant o! hm comhuster has to 
t-o large, mod the refem-?' is often to-? large in sme 
"The temperature of 'he burnt gas is as high as 
1300 donees C unhi neat is tomsCmed to the 
^foaming das and it is sfrucmraPy i-pessipie to 
L> ccmaso the tempomtme of the bmmt gas m oJe: 
v : , match toe temperatme o 4 too heat receiving gar. 
fbotween 553 and 750 degrees C) 

To solve these r^'ems, p'ate type reformers 
which are compact in s::e, ana in wh.eh uniform 
combustion all over the combustor is possio^ie to 
achieve effective retormng. were recently pro- 
posed (see for example, Japanese Patent Applica- 
tion La.d Open No 100136 1957). 

A pnmary object of thic invention ts to provide 
a plate typo reformer wmch enables an eftective 
heat e^chanae between the burning g, : ? and a raw 
material gas to be reformed at a lowor temooiature 
as fio'eetbefom possible. 

A fuitner oo ect of fras in.cmtmn a to p^oviOe a 
tv -. 0 reformer ^mcn f nabia? Linf-m fuel 
1 V-,i t- b..y...- as as s'-a -t^estep 



to. 



a;.--i : , an * toe-- : ■ • >< ■ 
p-v a-. ■ ' > *■ ^ 
r ■. a : a ; a ' oa 0/ ' . • . 0 
a: a.-. ■:■ - ' a- : o- L ... 
co' ;a: ; '-oi: if -a so-.; 
\-.; : oa.*. a:e-.-a ; ,"a- o 
i._<"T-;i'0 a<y. J' a ; e t a 
!( aa a-o a ro; e.- 
r'-.enn ;aoa r j- ; a'- 



o a a 



CO: 



-as a 



a ;■ omo; at:-.-^ v">-- v'a.'A- ng a par: o* an 
: j:,TO' t C t"ic rao'' on P'oa to assem- 
bla-g tf le^ad . 
ha. 2 

0: a cross O'Ctoeaa vi^.% o r o • as a^s^roolrh. 
f ic; 3 ar,d F ig 4 

lOuoto.to temperature d saio,aons of co".b.;rt'?>n 
-as ana reforming gas oe^e-^ toe m ml ami the 
nuS-ct of the '■.■Icni:^ reactor coco li'OO e- 
c han 'pe reo' eotivov . 
hg 0 

c a ( foes Co. aon A o J arotac' on s.„oo:.-0 
at its :ontO;! p:ot 

As ,kocnbea :n mcj i an: r ,a r. a smg^ 
^ ;C ,m,nt of a paite t r :e •• h ^ of f is invention 
n-Oiiniy comprit.es twv rr en unas I. in wri;Oi a 
reto:mi'\g rra;:t.."-n am: a conmisac- ta.K.e plastn 
t oo: .;-e 00,0, a-: C ooo.ee v. to,'! f,.r 

rrmbasto.n o sappced ts me mam ones i. A:tn tr,e 
ajx,!iary mat s^ajwicheO by the man m ts t an J 
•no man amts I borne. s,-me'n-a ! to each otner. 
Holders 10 and 12 am located on the exposed 
sides o' too main o^ds I. resmd've^y 

Ihe mam unit I includes a reforming plate 14 in 
whoh a mfo-mng reactor 16 :s pm-oded a com- 
pustion plate 1S in whicr. a ccmbastcn 20 is pro- 
vided, and a heat comcCotoe sepamtor or a heat 
conductive paomon wad 22 located be^ar two 
p'ates 14 and 18 A centm' pmha- o ( me refo-ming 
P'oto 14 ts holpwod oat and the heller or soaoe 
!6a :s filled wtt- a rn'orm.-- aO ;st 24 co as to 
: • t tr-,e rcC—tm reast-o '6 S^oca-g to the 
„ocTin; : ,:■ a o-mo, pan p- : ( f-r r^nomto.n 
p. ate to :s f-..'do-v-d oat a-d ,; a h.a-^w ;o; : po 
fi-. c w \-. n pm " ' "a .0: . : ao ' c a- f ■ a m a 
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■/o,m : a; .: . . mm soa:*:- 2r, amm-a- 
- a'r^- 34 A'--;r. a a.^-". • b 1 " 'm c? m 

..; f„m hm' v.-.- a-aaJ s.; :-.m.- :h t- t:=- 
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!- tne so 
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y, mese r'.air- u; -ts i earn the ua 
a - >~bust • ; m ; i 6 of bo -a : n 
a- : i;. :omar w 3 me aeom cm a 



nemo 



-. 34 m mo a.. mm';, mat 1'. 

KOpeSlmav Vf a uoom bode' 10 r.nil tm.- mwer 
hooe- 'a fa r am:m<m, of hm upper mar- ana : 
ha' aamary unit a- too inwer "..m, LJ - ; t ; 
fastened U ocUs arm nua, r tne !.-.e fot so; mi 

I ma ufir-OT hu.de- 10 has an rhet opening 30 
for r.m materia 1 gas !c La re'ormes ; CH t + h : Oi. 
arte an oubo! oo;mmg 38 \:v the m-f a m.ed aa Oa 
j The m!et :6 communicate" wOh the mmarm 
in , : reactor 16 a the reforming plate 14 boate.1 
tnereundeo and 'he raw materia! gas to be re- 
formed is cjppi-'d to the rcfomii-g me. :. ••• 10 in 
;ma lever main ami i hrough bares 40 formed 
Wi ;htn the paraiK n plate 22. the combustion p^ate 
18, tno d:spemmn plate 34. and the d. stance p:ate 
30. i"he gas .0 mfomnmel Hows through noonings 
42 formed wi'hm the partition [date ?2. t~e com- 
bastion plate 16- the oispersmn plato 34. and tno 
d stance plate m so that it encounters tne gas 
reformed in the mfonnr g reactor 16 n the upper 
mam unit I ar.d proceeds to the outlet opening 3d 
at tne upper ho'r.or 10. 

Tnu lower ro'dor 12 has an air iMet 44 a \ y \ 
r'-O- 46, and a harnt gas turiet 48 An th'-ugn tne 
a-r inlet 44 is seopk;3 O) tne cu'T.Ujs; cm chambcT 
30 .n the conrU;stion plate 18 tnrough operongs bO 
provided m tte -etormiria plate 14 and the separa- 
tor 22 of the lo-ver rr'.an unit I. ana then horn that 
cmrmusion cnamoer 2o the an i? soaphed to an- 
cshor coiT^buLth.-n cnam-bor 20 m t"e upoor man 
unit 1 tnrougn cpenings SO of me uoper and \0*w 
d.spemion pistes 34 and the distance plate 30 

Fool thro igr the fu-:-i inlot ^o is supplied to the 
scooped son e 28 of the distance plato 30 via 
ooeninas 52 oored withn the reform, ng p-ate 14. 
tne partition pla*e 22, the comhustion plate 16. arid 
tne dispersion p 3te 34 of the lower mam unit ' 

Exhaust ^af generated in the eombnstor 20 m 
re upoor mem- unit I flows through holer. 54 
formed in the c aversion plates 34 and the distance 
mate 30 and emounters the exraast gas generated 
upon comhusti-n in me comrour.tion chamhor 20 of 
t:-i.. Imser mair um* I Atter that, those e-fiaust 
gases are doma-ged horn ar^ o^hao::t ooenma AS 
;nr , {l - r _ h , !o? .,4 p.-ovdod m t-o l:w-.v partition 
,in :r \ :OW'i.:r ^::'jn n ra: p'at^ 14 
In t'-- ao;-.o-trien*iaried f\ c t : n , r'r srppi-ol 
.... ,., r? •-!' in at 44 Ah.- fj-a' :s m.psimj 
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Cir, e'.'io' h;md me ra* :*-a'.eu,;il gas t: c -a 
■r ; -i am: ao:-o f a - the m'et 3t o' t- v 
; -r nc 10 ' a r 'S t'-e r-f;..u:neg recca:a 10 
us am ma:n .;n: I ancf a pa r t of the gas 
f : 0 'vs '^-ta Tn - r^t:-,rmi:ug ;eact:»r 10 of t k m 
fT.am una 1 through the rm ! os -0. T h.is fuel 
-■■eatcd ov trie ;;as Ahich has Oeen burned m 
tne cambustm 20 arid reaa'nes am reaction cham- 
ber 16 through tne se^ amto r 22, and ts reformed to 
H. and Cm witn the mfcanmg catalyst 24 m trie 
refarmmg chaaioor 16 The gas tn.u? reformed is 
d-rvemd orsme the .mi: iro-n the mformed gas 
outlet 38 the uooor ho'dor 10 via the openings 

4 2 

If, {•■)(; - j\~ rrmo \ pm.-oois mentioned above, tms 
mm-'em can be nmde c or:,;: a at because the mmrm- 

reamer '6 is i-OeO 1 ad,,- en* to tne ecmmustor 
00 vMtn tne sepamtar 72 ^spaced oetweon the 
refmrnmc mactm 16 a' ! tne eomnustsr 20 so 0 at 
tno mfcmvng reactor 16 may' h.e heated up by the 
tammd gas generated m tne c omrnistur 20 

S -oe tne fuc ! hews thojjgh. tne scoL-ped spa:o 
23 of tne c stance p j a'e 30 and tno pores 32 of the 
dmmrsion o'ate 34, it spreads uniiormly throughout 
tne comburtor 20, and the combustion o' toe fuel 
takes place gradually or step by step lowering the 
cm^bushon 'emoeralme compared with conven- 
tional systems. It is possible to adjust trie compus- 
t::-n temperature reqared by tne heat receiving 
cas by omtroumg tne s.ce and the pitch of tne 
pees 32 m the Gsspem on slam 34. 

Fig. 3 and Fig 4 depiat temperature distribu- 
tion, curves of burnt gas and heabreceivmg re- 
femmd gas ootwee^ t'-e entrance and tno exit of 
tne re'O'mmg reacta r ana rombaston m wh*ch "X" 
nmaatos a temperature cmt' .fcmti cn curve of com- 
rms'-d ms, and "> " nvpeato? t'>'- h'Stnoutmn curve 
y t-'e aas m/om-oc aaomg :e the present i'O'O 1 - 
! .;■ A- e 'Z~ trm t •• . • ■<■.'.. - moaha: ;mme 
.■f he am emaam' 1 a , . .■ontion-a! sy stern 
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;.e-r : 34 o' toe 



;u,:.iiarv m : !i I'. di.s e-oar ^or'no !ne 

; . .r. ph^ 00 is to ( mh- rop-'-e 
hawing into oemcmd " 2c fm-- -tr 3: ' :t 

the d:com ■ phito 3-1 l:i other wo: if the sire 
ami hm mt:h of f on poms X? m the cieoporsion 
plate 34 a-e determined se as not to oo affectec by 
rr ^sure ^!j't, ? .t on of tne fee' the- p.tcr. becomes 
too law and a amiuno fuel dispommn is circuit to 
roaii.Te' in such a case, the Perce; plate GO e u ec- 
lively server; to make the fuel much finer. 

The present rven-'V: is m.t rectneted to the 
ahoveononhoned e^amoles but, for mstanco, trie 
posdm-s o* the passages for a-, fool, etc and of 
each mlehouhet op-mmg for hmi, the reformed gas, 
etc , may so ct an jod f-o-r. toe ocO^vo mo-we ,n 
the fojures. The numbe- ot iayms tne mam unit 
Mia/ p. m,'. than t^-; : a^o co'.J/, mo :eo- 
Per cf aeMi ary imts ^t!' be rx u as^'l 

Claims 

1. A e-fo-ixe io.oiT eo a ml- •■■ mim ; r-.;^ct^: 1 1 6 • m 
whicn a raw mate:.al :^as c^:u-poes a re' ,rrr- 
ing react^c-n m the p-esence cf a catalyst and 
f.. 0 l g:^s is booieei re toat ^efo^rmng roa:- 
tion temperatere may be maintained at a prop- 
er leveh em:t the bm-t o.^ ^av mdirect^v heat 
the raA' materia 1 nas in th-- re'ormmg reactor 
(15). characterized e< t l ~.at sa d reformer com- 
prises: a phra'i'y o J mam jn.ts {li. each mam 
unit {1} icciudmg. a cembestor (20) fi'led with 
combustion catalyst [?$) and a foformm- reac- 
tor (16) f;lied A,th •■•o. -r- . . at. cyst (24, v,,th a 
h£ . n t csmdoctv, padt-n v.al! [??\ bemg sand- 
veched between t"o ,o:otmstO' and trie 

- C f -cm- ma:t:m -m ;m T: ary loC 
mchobna a do-'an;c plate k>0. 'Ahi;- has a 
\,o cba-n:-- (bh O^d t*p C.tous 
n,.c-s io4: : >. tA • ■ ; h • a :tao.'" ; -■ ■ \'-<' ■ 
e . : at-, s o4 .... ■ ■■ -\; ai ; m.' d : '/ he 
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characterized m ^ a' 

t- ^ ma m ds 0, ! o at-.5 : r bet': s,des c 4 
:ae aum.a'y amt (!b >n a /.a> tnat tne cor.o-ar- 
t,-r b'm of cacti rr^am emt ih fa.es the aoxi'.ary 
■ -■it (lh. o.'-J t-vo hoiams (10, 12) are provided 
a' *^e closed sides of the main units (b. so 
toat a'l toe u'ots (1. II. It bet Avon f ri - fioiders- 
t ;C, id) are s^ed toa-tnor as a single unit. 

3 _ -r.^rfoor of cai m, t or 2. characterized m 

tr;at the :oam unit lb mcbeies a reformmc) plate 
(Mi in ^bnco the e; ; orm:ng 'actor (1G' i3 
f.,r::i-d. a combustion plat- (18) m winch the 
r . .e /; e_ ir o: a Cephas! o ! i d.a:iOo (20) is 
Mon-O .ar-.ti a heat (neOuca.e parbtnan p 1 ^'^ 
p, san.tA m.ed tdAeO toe refonn- 
i-ig Ldaie (Tb ano tne oombastion plate (18; 

4. The refcrrr-to of claim 3, characterized in that 
■ 1 u i mcduieS the reb'rn 

iC h^bowcJ cut at the 
- r . r e- - K . : the r.c.i'. A-ed ssose 1 1 Ca) b.eioQ 
!■ ! ed with the reforming eata'vst (24). 

5. The reformer o* claim 3 or 4, characterized in 

tea: the sombestor (20) includes the combus- 
tion plate (13) whose central portion is hol- 
mw-d out. t-e r. wed soace (20a) bemg 
om-d with the combust: en eata'vst (26) 

6. Tn^ robirme- of any one o*' the foregoing 
: aims, characterized in tnat the au<ina'y unit 
Ob rmluoes a d:stan:e pmte (30*. which has a 
s- roc p*? d scare ;.'.\ r v that sen-es a? a fuel sap- 
: n ; , hinibc i2m ; and t^o d'Spcrston r_ lates 

3d 34. d sS'Oso.t t :tr. s.des tho distance 
Liate a chca o' oares hmg pvm-d m tt-o 
•. p-..i : : or o.-d s su; . ' oC 
. ;■■ v o O- ' ■ mmce' (2;h \. me 
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- (..-iv he. J 
10''. a-va top- •; . a-d awesmamj pas 



:: trae - .v ■: ->ee' m : ' ^ • ' 
mmPusPcn pppo ■: 1 B = *m> detau„e p.ahj 
,'30 ) ;i'd m t- - d - n-:-. ■"' t- ^to (>*/ ■ ' r>e 

Ihe ft i ; • o J e'a.m "3 characterized m t r ■. - - 1 
the mlc 1 cg-mims 40; 0- mmOuOP . n air 
and fuel gas, and tne outset opormq (48) for 
the comhus^d gas a-u imr.vd \r. tne utmor 
holder (I2p triat a supply passage mCO for 
combustion air and a d'Sehar-e passage (Wi 
fr fr the e-haust gas are ' ' •• - iri the heat 
conductive parhhon w t i!! (22 ; , in the reforming 
plate (14). in the chance p. ate (30... and m the 
dirporsion piste ;34, o' P e as^iia: y m4 hh, 
end that a supp : v m^pae (32^ if ' ^ 
p H ; luimI'^ Iuii pbhu in r-e heat mudu^ - 
tiv-o padd-a ^-aii <22). m t'm ruforuniq plate 
n4). and n t-e c::pe-sijn p.a'^ 134. o' t^e 
enxileey i/-it hh. sl> as ts d . ^ t:ie tae! ^as to 
fls.w into t-e s:ce-ped spa'e C'3) e' :r e dis- 
tance plate f'.iO) 

The ref^rr.er s>t c.l-jt C, characterized m tna* 
a per j.;s pisite '60 ■ -s prcded d the co-;Pus- 
tor (?0) side of the dispe/son plate t34' ( in t-e 
auxiliary unit (lh 



Revendications 

1. noferneur ccr-p'enant u" reacteur du! de re- 
f'.»r r nage dans lequ- 1 me mature gaeease hru- 
te rubit une reacto^ d? re ; ornnage en presen- 
ce ohm cata ; vsm- et cac comPcshh'e es* 
r.'C.I- : - af:n que ;a temper?.: jre de la react'On de 
retoTiage pm^c efe r-ar'ence 3 rvveaii 
v;-.;M:one et o::i ie oar hr3 ; -: m'sse sham'er 
,:- k Po;hT, ; n: ia r-.at l<o easeesv : rete da-s :e 



10. 



- a : ^. 



" a ;-l 



en, 



. li-e . na'iiL-e ! nre .'oh a - - : h-..- 

-t p ,:Ox: S.^'^OSeS P"-' v ' 

ea.SAOo Is c a 'p.'- d " • • : 3' > • P a- 
: . . : o.r._^;.;.C ;34; a P : 

--■ : ,. r. ; .mS est:h : v P " ar t" - M"P m.- 
hen::r;'no'd i-.- somPmPPk- Ca r :s aaue e--- 
nv:.'":t i.30: de eirr.hostim de c:-:due mne p-an- 

,1, oe rT.a-'-^re sp>- ■"■ c r ' a~*--.m V . 
r.3 rename- d^e an tes . : n.- can. s (' - vn* 
— a..f ; h-? de ha;on p ; '• k jr e '-fn-ms 'dc cMr- 
P'.:ct on (L'Qi es'S urvths srin ; pa es (1/ ; -j fa'Saut 
* a ■ n 'jt.-el.er^e-i; af.n ae poens f e m • •-' 
•a, ;h I'unde a.^i'iaee d- eme :es m t-:S : r -v..- 
pa.es (h . un passage c'a.' (44 50- p-ir a^e- 
ner de !'a-r aodit eiemerd ;33; dc cornPmt on ; 
u n passage d'echappennmt (4B. b4) destine a 
o^charger le gaz br O.e dans iedd element (Pie 
ce comhest.jn , an passage (3C. 40 1 de sens 
eer-nbustible pour arnener da gas conioustioie 
P..;ur le reVni^age au reactuia {i5i de reforma- 
g-e , un oassage (42. 38) do decharge do gan 
p..< t," a deshai jer !e gas qui est reh.rrr.e et 
un pa: sago (45, h2) de comh^t.Pl- dest;ne a 
a'M-ner ie core hushi .e a Oolite c:emhro (3^ a 
cp.-nPust'L-e, tons les passages (30 30. 40. 43, 

^•V 40. 48. 30. 30, 04) - P-. 3 to.n.es a i3nte"oe,u 
i; ;p,^ puns;pa ; m et a.; « .h.-re 3, il i 

Hdo-mvui stdou la r evendicat-.on V carast^u^o 
en ce que les undes principals (li com pia- 
c-es sur ,es deex ccte? do iO/ice au-ii.ai-e (it. 

n.; : OSP mu I'-lv^mt (20; Ce so' T h:.st!on 
o- cnacm ur.-te ponoisale (!;. soo face a hmh 
tl uv;l:aee dh. et deux elements de nanem 
(10. 1?* sent prevus sur les cotes a ciecc-uvert 
ees unites principals (I), afin que testes ies 
unites (3 II. h entre \uz- e'3 moots de maimm 
,10, 12) soient ompilees eosmiplc en un s^eh 
t. 

^./o-rneur salon la revendiCauon 1 2, c a- 
rasteuse en ce que I'.imte p-ncipaie 3) com- 
p-uod one plaque ('4> ce refprmaqe dans !a- 
quo3e est tprme ie reasteur ; 1 1 > ■■ de mfe-mago. 
io,e pladue (13) du combust •jr. cans Iagne3e 
( -0 forme ; t se c: "lijcr-don ov o'^e 

"iam:.r,a ce comtust :-n (33: n^o i a:p:^ ce 
^ .rom-^noo'.t (00i c\-n :*o . e to .a ma-'nr 

,te rcf orr'.ag'u et la p,a ;u- O 3 e- s on.: as', jn 
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a 



Pa • .: ; av • o CP'act^rop- 
. •. / ' $ oe oem- 
■j *. ;: r repo-pao du es.t 
. • • - • : a -Cr. ■ 

.■ • p. G4. d-a 'eR " T - e 

5. M,---;,:r ■ ,o . " - v.enj : ad 3 eu 4 : a- 
cc c ~ r r . -:- 23 oa comojc- 

, , ; • : ,a . a a . il8 a:- a-~mr ustiO'i 

, ,, r , : . c o m ■ es' • • •• '•• ^ 
.pre ::a aa'ad =mo O- do 

o^.Roo 

6 _ Re'-j-nvu: Sf-cn Rz^ a.o d ooo,-;- J-.-', rev- - 
a „ :a: . : . n c L -g.d. •• • ~ao::.te7 s> en ce cu>:: 
I a odaoo f i; com pre- d p<<aque 

: - .:. a p. •••• CO' z.o p r e^ode ad -dp e •- e--- 

- L - ; ...... O"' "pa sop d; cnampm 02 - d'aumonp;- 

t^. n -crnL'j;-:u. 'r. et Je.> p ; a Jaes ee d:- 
person ;24, 34. doc; sees s- -a deu> eoR-v 
cie ia p'aq^e d'ei'^menp p^reems pore; 

; femes da-s ia piaaue de c ap-oriopo 04) 
afm podm comPusaoie soif amcme a travel 
cl'e 00 la cdaambm (23) de combustible 3 
Ce^me-M c orrd. ..stmr, de I'un te prmcipak: 
adjacerie (It 

7. Reformer selun la revindication 6. caractense 
en co que I'un to p.nncipaie Mi est em pi lee 
d'une manure telle que ''e:ernen! (20) ne com- 
bustion de t'undo punapaio (!) peoso etre pla- 
ce- a pro<:mitc- immediate de la plaque (34) de 
C ip;pomo^ et en <_>.- qu'un element MO. 12) de 
rr.aioti^n es4 m-'.nte :f- c:te ^a<:teur de 
rcfema^e pb} Oe iuniic pnn_ r_.^'u (!) aiai (H-e 
teetes emtes (I. II I) pei?sent etre e^ p! i-res 
en un e ! ernent irnqje. 

8. f- t- •.• :• ; _ e!pn ia revenccatier 7. caracten:;e 
en re qi:e I'entree \jo> ee m^tiere gareuee 
brute et la sortie (33) ce gar relorme sent 
tormees dans un element de m^mtien (10). et 
en ce que les passages .40. 42i damenee et 
de decharqe pour ia rr.atere ga^euse brute a 
reformer et pour ie gaz reform-:- sont formes 
dans ia pare: de cicsonnement (22) conduc'o- 
ce de :a c^aleeo dans ia plaqut (IS) de cot- 
bustior. dans ia plaque (30) decarlement et 
dans ia plauue (34) de d'spe-oon de I'unite 
auM ; iaoe (II) 

9. Re ( orro.'U^ se-on la reven ji-cati'or. 7. caractense 
en c e qee les ouve'fjres (44. 46 1 d'ontree pour 
;- 3 a corrPu:a-t e' ie gar como irttpie, et lou- 
wrTlu'C- ^43' d-:- s,-oe po;r ies qae PrCiies son! 
< a. -^■emi-"d -t3' d*u man^-oi. 

vP :t , ; v o ;/ - dO' d"a-e— pr-j- Tar 

- i.n :ai;do;u d-4. -j..- j-.-c^.a-go 



pa/ 



,ij r d cae o -„-'. a - ^a. . 



e' oa r c ia 



:St-; '" can 



■■■ - ■ • •• :"C :. .:et- : e "o .a 
c aio.o. dio s ;a . .. :. ret-.'r: ape. 

oa'":s : a :p.e .'33 d - a--' 

PCOK.r 34 "' ■■ 

;a. et z ' a., u' . ■-. - -q- ■ - 
( P'"-,e aa'o •. . a a •. ■ " - : : 

ia qh:-i e.i- da-s ,a p au jf. * 4 >■ [d;::-;;>- d 
aan? c. i'.^j. .'34. ce p/spt 5* :-n ue !3. 'te 
c - :: ...!: :--e PP a;; r a-"- : • eo ga;- d^o: o- 

: dt' il:s-:;..v d- > i'e. i-.i.e -. ■ . • ••• 

■:2r) de ia r e.':o- ■:Pe~^d-oT -?' t i'33: 



10. Refer nr.e-jr so. or, ia revL/id-i : t :te 
t - q 3ua- ;;a:o^ : o-ao 



acte-.se 



2jr p. ;;:0 a .;d- • cc c--r=.p..:;.v-_«n (20) la 
: ,; a?j . ; ., o o-'cr .r. .a "L.nite a.- dure 

{Hi 

Patentanspruche 

1. Fvaf:^me r rTVt ^mo:^ R t -for:rae r rt aktor {Hd. in 
dam e.n Vof mater, algas orte RuOrmie^reaktron 
.. fi , r Anwesenneit ernes Kata'ysators edahrt and 

B^ennstofigas verbraiint wrd, so da2 die fvdor- 
mterreaktiorstempe-atur auf emem goeignetem 
Pegel qenaiten >ve r den end Cns verbrannte 
Gas das. Vo-matorielgas ir; dem Reformicrroak- 
30 tor (13. indirekt aidhe :cn karip. dadurcd cje- 

kenn;*eichnet, da3 cor F^uformer umfa^t dine 
An-ahi Haup'teiMnedon (l), von aenen joli- pi- 
ron Breii'i:.3u;r, U'O ■ y^f ..Id oat derbrenroovgs- 
kata'vsator .;?6; ird emen Reformtor uf-iktor 
pro g(:Oii' ' t h! R t d ;.r r' ; i v 'r. ape y : dtor (24;. ent- 
natt. wooei eioe warrnolediarage Tei'ungswand 
(22) :^isc k en deoi B'ennraurn (20) und dem 
Reformuerroaktor (16i angoordnot ist. erne 
Hil'seinhoil (II) not o;r.or p):stancplatte (31) mit 
^ 0:n0 : P >; c'C^ 3oo:djli^o:rior (23). und zap 

porcse Platteri (34p -,vis:rieo oeoen die Oist- 
anzplatte (30) l eg* und die a!s B^onnstcf'vertei- 
lungspladeo :jrr gieichmarigen Zutahren des 
Brenn;;toffs in jeden Brenoraum (20) trr v' je- 
. b H e n Hasip'einreit d) dienen. wodurch die Re- 

formierreakloren (16) de- Mauptemheiten (I) 
cleichartig erwarrr.t wprdeo. und die Brennrau- 
ne (20 1 der Hauptemhe.ten (h einander gegerv 
uber stehen, so da3 d.e Hi!:seinheit zwi- 
fi . ?cnen den Ma.pteiooeiten (!) heat; einer Lu't- 

kana! (44. 30'- zum Zufunren von Luft zu dem 
Brennraum (23 p ei'ien Aoqaskana! (48, 54) 
:./o Ao^utio-- des m corn R-onr^aum (20) 
vo'bronnter. Gases; o:nen tven:>stjf ( ga rka^a! 
r 5 ; y: } qq-, 7 j'/ri; 0 . v^n R r eoostof tgas fur 

:as Mvd'r'ooa,'" 1 m don ; o"^oareakts>r (16), 
. L,,sa:. oo-o;' g^a-.a" -.42 3m z - AoPd- 
0 ..c -p- Gases?, or.d oi'doi R-vr/r 
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Ra..:o 



* • li * •• e- 2~S\ .v:oe a : e 
^ 42. --i 4e 40 i/j ^2. 0~> 
MR — 2 H ^m : - 



zeichneP 



M 



- Aoo r ' oaooo : r gekenn- 
; Ra.A 'e-o -.MO- 0 a. 3 a;-'" 

- c-;-: Hi.f^e rr.o.; (12 5 : a- • • ".- 
•• -•'<:.." fl'O o ' Hu'Jk'.- 

e - r .■>!'. j. fi ;:-;.pn-:-'t Mi; ; . .vo v iM 
j,%o* Ha. ho 1 10. 12; a-, dv.o r; -ai-a g-_-i 
~.. r , c,.-. t .- : . -la.o-ao 'A mo- M v^ge:>r-or 

s d. so d:2 a A- E" rdo, :,.-r. 1! 1 jw.Foner: 

~._ n rH;-!;.--rr. MO 12' aA. C':r>L- OOiMA: Einood 

^r ; .| rw.h A- f.:"u-~'i 1 Umv': 2. dadarct- 

gekennzeichneP daO Mo RauohoMiei' 0 ; fone 
r ; .r Otto 1 1 *♦ • ir 0- r do' R*MO"nierr< ak- 
A r (1G; aasg-aPi RM 'ft •: Ve r p- . ang ro. lad - 
? c /*:;), i- do' clef B:onr-raum odor cne Brenn- 
k.^nmo r i';>0i ausge:»iictat ist, und en*: warrr^- 
otrah'go rcHiirgcpiatto (22) zwAohen dor Re- 
tc.rmiorp^tte (14) und der VMobrenpungspMrde 
M8) nthlli. 

Reformer nach Ancpruch 3, dadurcn gekenn- 
zeichnet. da.- d-.o Roiornraerreakt.or (1G) die 
Rotorrriioipiano (Mi enthalt, d<e in ihrer M;d- 
aasaehirM icA wobei dor au^gehcht'.e Rauin 
(iGai rnit clonn Refer rrvorkatal /calor (24) gefdM 
st. 

ReM'' T !>--r 'vo h Ar-sprucd 3 odor 4 dadarch 
gekcnnzeichnet, daH dor Rrennraum {?0j die 
Vu'Pf ermungsp-ade (UR enlhalt. deren mittle- 
ro- Teii ausgehohit ist. woPei der ausgehcnke 
Raum AAAi) rr.it dom Verprcnnung:^ aialysator 
..25) ooodit :st 

Rokoroer nach cncm dor vomorge'ionden An- 
r nrOche dadurch gekennzeichnet da/3 d:e 
H,lfs:ein l isi: (II) eine D stanzplatte (30) enthait. 
d-ie ooor ^j?ionoTime r icn Raurrs (23) hat. der 
a'e KrafTstotfvorratskaiiimer (28) dient. und d:^ 
-wo; D'Sporsio^spiatton (34. 34) auf den bei- 
den Seiton der D;s!ar;-piat1e angevdnet ?md, 
•Acc-oi einc ViolzaMI von Pcen in der Di-per- 
sir.r.i-platre (34) vorgec-erien :st. so da/3 Kratt- 
stcff durch sie hmdu'Ch von der K- aftstoffkam- 
ner (28 ■ zu dom Rrennraum dor PonaonPadon 
Hav.p*C! -neit g^-'io'od wird 



ru MO 12- aM o-o o:r- Ro'.-::' ■ 
' : r , ;- A3i.::-r 2o *o ":o j - Ra nr>v * 2- 
: . ••. o. /. - :.2 r: •■e-- f I, : , : 

£. R-- ; -":; r :.;:0. A' ; : oo * ■' : •. ..• • gckenn- 
zeichnet. oa.' :• • : :• (3C 2/ ;ar o--;o- 
o;-ro- : ; o. ' A„:;or 3: 2.' 0.. ' • o ' ' • ' 

R;0" ^ .-O'Orr-- r:::0;-' a a ?gop' ! S^'M 

VJ - "J 0,: : ' 2MaV- LifiJ AL AO. Ku'O o <-C 42' f^- 

'-rvr^-'^o;' 2;:' r "'O.0' ' at j "o i/d 2a 
■■.■■\--'.v. ooo 3a:- i:i .v.a , Aj"' ,: -'v't*.:"- g-*"- 
T ! ig : :-.'■.<:* (22). |r o-: v • • . . 
■ ]:':> :r. 0,Oa';o ^0*0 22 a ' d i" dor L;a- - 

- ,a:t: o^. : R :.o l ; -:M 20 ..-o. 



n 7. daoar - gekenn- 
:n:;?oi^ri'ar-.gon 
o'O do- [^-"iniao^ga:. 



9. R: ; ; -n-'-' r.S'jh A"f.p': 
zeichnot, dau do- 2 
o'.' o f Vo' O'onnjogr 2 
■j'-J d'o A..f R M*o 2 2nu , M (43: Oo oas ^ordoor:- 
r e Rai; ir; corr, anoaron Malic (12? aasgoo; :e! 
i;ir. -< da.; em Zuf Ohrungrkaoai (20i tor Vof- 
P;onnungsij2 und &in APf aor jngrkaoai (b4, f3r 
oas APyas in der ^armeioidahigen Teiiangs- 
,vand 122} in der Roforrrnerp'atte; (14), in cor 
Disiaozpiade (30) und in dor Die:porston^piatte 
(34) Jor HiMsemheit (II) aasgePild-t smd, und 
r:.r : om ZafOhrung-kaoal (32) in dor VerPrerv 
r-.ar-gsplatte MB), m dor warrnoloitlamgen ]>? ■ 
lungswand (22), in dot Refc-rmiO' plane (14) und 
m dor Disporsion-platto (3-) dor Hil'soi-bo;! (!!} 
cTj?g:biidet ist. so daf: das KoidM'dAjas m don 
aorgoriommer-en Raono [21) doe n^t?o'z:'ia:te 
(30 1 oir'iSO omen kann 

10, Ref'j'nu-r nach Ansprjcn 6, daoarcP gekenn- 
zeichnet, dafi erne pore so Piat;e (60) an dor 
Cr.rr Brennra-arn (20 * zugewarvMon ••' aor 
Daocsot sp'ade ( 3 4 > in tie? R:!2o'inn-ji! (II) 
vorgecohon ;st 



o...f — na^^ A-rpoo-n 6 dadu f ch gekcnn- 
zeichnet. oaO d c haupteinrra.t (I) JO' ad yoMa- 
; -!* ,so I - ' 2'-'.'".oor'- .20 ■ ra'-'O der 2 o- 
■ ,;v^ (>-V: a-ojv.rd'Od i?t. und daO ein 
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